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Gentlemen:

Enclosed herewith is the report concerning the engineering
study of the Columbia Road Drainage Basin, authorized by the
City Council of the City of Colorado Springs, the Colorado
Springs Drainage Board, and the Public Works Department of
the City of Colorado Springs.

This report includes an overview of the basin geology, the
rainfall runoff characteristics, and the channel improvements
which exist within the basin. Some additions to the existing
improvements are noted in the report, together with some up-
grading of existing facilities.

The study may be used as a master plan for drainage improve-

ments in the basin and for a plan of improving existing structures
which are inadequate. The recommendations should be used as a
guide, not as a specific design for a given structure.
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SCOPE AND REQUIREMENTS OF THE STUDY:

The Columbia Street Basin has not been
studied as a complete unit, insofar as can be determined. Smaller,
individual areas and subdivisions filed drainage plans or constructed
various structures and ditches. These were apparently designed
using quite variable criteria for rainfall and runoff.

The developed area has grown randomly
over the years around the major thoroughfare - Columbia RoOa
one time, this road connected US Highway 24 (Colorado Avenue) with
the road system of the Garden of the Gods Park. With the advent
of the elitist movement, however, this connection is now severed
and the area has become a "dead end"” cul-de-sac-environment.

Growth has taken place in the form of individual residences, most

of which were constructed above major stream beds. Some confinement
of flow in the major stream area has been completed, mostly on

an individual basis.

The purpose of this study was to determine
the location.and capacity of these individual drainage structures,
compute the probable flow at various points and to recoﬁmend changes
in control structures should they be required. To accomplish
this, no new road systems were assumed, since there is very little
room in the basin for new, major subdivisions or roadways. There
is room for additional residences, so it was assumed that most

of the area will be developed with - at the least - single family

residences averaging l1/4 acre in size.
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The major drainageway through the
developed area is obvious as to its location. As such, it
was taken to be a greenbelt in the sense that the City of Colorado
Springs has used the term for drainage design. One major purpose
of this report is to point out that the drainageway is much too
confined and should be developed to true greenbelt status -
which involves wider rights of way.

The intent of this study is to determine
the adequacy of the existing drainage system using the present
City of Colorado Springs criteria for rainfall and runoff. After
this has been noted, improvements and changes are to be recommended
for safely disposing of the runoff within the basin. The concepts
of rapid removal of water via paved ditches and abandonment of
the retention method allows for higher peak flows and rapid water
removal. Required structures will be somewhat larger, in brief,
simply because the natural channel which now exists will be paved.

The intent of this étudy is not to
establish precise locations or design for storm sewers, ditches
or other appurtenances except where the stream already exists.

It is intended to establish the general location and size of such
drainage appurtenances. The structure and channel sizes shown in
this report have been calculated from flows resulting from the

City of Colorado Springs method of Rainfall-Runoff computations.,
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At the time of this study, most of the
streets which can be placed in the area are constructed as gravel
base roads. Columbia Road is paved. A few future roads can be
placed in the basin, but these will be quite restricted in number
and location. Since the advent of the elitist movement, new
roads in the Park area are out of the question. Therefore, no
attempt at replanning areas has been made. It has been assumed
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that water will flow in existing gullies and valle

major change or correction by man-made obstacles.



BASIN DESCRIPTION:

The Columbia Road basin contains
approximately 0.62 square miles and lies in the extreme westerly
portion of the City of Colorado Springs. A small area of the basin
lies within the boundaries of the City of Manitou. The city limits
lines are not well defined in the area and small portions of the
basin may still be in the jurisdiction of El Paso County.

The eastern basin line is defined by a
ridge separating it from the basin of Camp Creek. Ridge Road is
rather generally constructed on this ridge line and is the boundary
at some points. The southern most high ridge rock in the gateway
group defines the boundary at its northeasterly corner. The
ridge between this basin and the Camp Creek basin then extends
north westerly up the foothills of the Front Range of the Rocky
Mountains. The western basin line is defined by a rather steep
ridge separating it from an unnamed basin to the west draining the
western portion of the Park. The south basin boundary is Fountain
Creek, which serves as the outfall,

The basin is a "foothills" type basin
and is along the front edge of the mountains. The soil is such
that it does not have the high infiltration rate associated with
most foothill basins. The topography of the developed portion of
the basin is that of a narrow valley between two steep ridges.

The topography of the park area is more variable. Except for the

east hogback, no very steep ridges exist, but the topography is
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more typical of the mountain front. Small hills separate rather
small valleys in the lower portions of the Park. The northern
portion of the Park area is simply the face of the mountains.

Nearly all of the valley areas are
covered with thin alluvium and colluvium, the source of which
is the hillsides and ridges around each small valley. This alluvium
tends to be transported during storms and is now eroding the valleys

n the develo
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south. Although not generally believed these days, this is a
natural process and has been taking place for many years. The
basin is very distinctly outlined physically with the single
exception of the southeastern subbasin. Development has changed
the direction of flow here, and a portion of the basin does not
contribute surface flow directly to the outfall. It has been
included in fhis basin report, however, since it will affect the
basin use to a degree.

The drainage pattern through the basin
is basically dendritic and is very simple in outline. The flow
is collected in the main "stream" guite rapidly and flows thence
to the outlet. A number of side tributaries enter this main
channel, but only a very few contain large amounts of runoff
water. It should be noted that the channel and the tributaries

are intermittent in nature and do not carry water most of the

year.



BASIN GEOLOGY, SOILS AND WATER TABLE:

Although the Front Range fault and
numerous hogbacks exist in the area nearby, the geology of the
basin is relatively simple. Most of the basin is underlain by
the Fountain Formation, which is a series of deep red to maroon
or white sandstones and shales. The two rock units are interbedded
so that the normal sequence changes from sandstone to shale to
sandstone. In general, the shale member is thicker than the
sandstone members.

The alluvium and colluvium generally
found at the surface of the ground is usually a mixture of both
of these members. The shales are formed of silty clays, for the
most part. The sandstones contain sand, of course, but alsec
contain a great deal of clay as a binding material. As a result,
the basic soil throughout the basin is a sandy clay. Some
variations can be found, of course. The clays are quite silty
and their shear strength is such that the material can stand
nearly vertical for heights up to ten feet. BEroded ditches in
the Park area show this phenomenon quite graphically. Fairly
broad valleys are found in which the erosion has been confined to
one relatively narrow channel with near vertical sides.

In general, the shales erode easier
and faster than the sandstones. It should be noted, however,
that the sandstones are quite erratic. Most of the sandstone
layers are relatively weak and easily eroded. Some very hard

len$as can be found which remain resistant to weathering even



when all surrounding material has been removed. The locations
of some of the more resistant layers have had a distinct effect
on the main drainage and flow channelization,

A few other formations can be found in
the extreme eastern portion of the basin. The Lyons and Lykus
formations which form the Gateway group are more sandy (in general)
than the Fountain formation. These occupy such a small portion
of the basin that their effect on soil types and infiltration is
minimal. In the same manner, the fault system found in the far
eastern portion of the basin has a minimal effect on the general
drainage. 1Its effect is limited to forming two rather small
valleys - one of which directs water away from the basin, rather
than toward it.

Two other soil types are found in the
basin. Both of these are sands and gravels, primarily. The
first is the Nussbaum alluvium found in a small section of the
basin at the extreme north. This maferial has a high infiltration
rate and tends to collect water and store it rather than releasing
it immediately. Here again, this covers a small portion of the
basin and its effect on total flow is small.

The second sandy deposit is that of the
Piney Creek Alluvium. This is found in a relatively narrow band
along the banks of the Fountain Creek. This has been deposited

by the creek and can be considered a creek terrace. At this location,



the creek deposits are not as broad as further to the east.

The band of alluvium is relatively narrow at this point, being
confined to that area below Pikes Peak Avenue. This material
allows good infiltration unless covered. It does help the flow
by absorbing some of it north of Fountain Creek. 1In general,
however, this material also covers such a small area that its
effect on the basin is small.

The basic soil within the basin then
is a slightly sandy, silty clay. Proportions of the various
materials vary considerably from point to point. Some areas may
contain sizeable deposits of sand while others are primarily
clay lenses. Water can infiltrate rapidly and disappear from the
channel at points which are primarily sands. The water will
eventually saturate the sands, however, since they are all under-
lain by clayey material. The net affect is that the soil will
act as a hydrologic group C soil. The two sandy alluviums at the
north and south extremities of the basin will act as hydrologic
type A soils,

The surface soils (upper 5') were mapped
in general throughout the basin. A few samples were taken, but
most mapping was visual. Some previous test borings in the basin
were referenced. The soil types were mapped and compared with the
SCS soil survey. As usual, correlation was fair at best, but
considered reasonable., A survey of compacted areas was made, but

it was found that compaction had no measurable effect On basin
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drainage. $he only truly compacted areas were streets and
roadways.

The geology and soil types within the
basin will produce runoff which is quite high for the area
involved. Most ofvthe soils do not allow rapid infiltration
and formational rock is fairly close to ground surface.

The true free water table under the
basin is quite deep. Such a free water table will have no affect
on the surface drainage of the basin. No data could be obtained
concerning the depth to free water in the basin, but it is well
in excess of 200' except in the Fountain Creek Terrace.

It must be noted, however, that formations
of this type are such that perched water tables can be readily
formed at various points in the upper 100' of the soil profile where
rock conditions are correct. If water collects in a basically
sandy area which is protected by shale or dense sandstone, the
water can collect on a semipermanent basis. The source of this
water is rainfall and drainage, of course, so that the perched
water feature cannot be considered permanent. Under normal
circumstances, it would be a seasonal phenomenon.

Due to its location close to various
residential and commercial uses, the stream bed in the developed
portion of the basin may be affected by the occasional presence
of such perched water tables. This would be found primarily
at the southern enq of the basin, particularly south of Holly

Street.
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RAINFALL AND RUNOFF PATTERNS:

Unofficial records in the vicinity
indicate that the basin receives precipitation at a higher annual
rate than the NOAA Colorado Springs averages would indicate. Much
of this is in the form of snowfall, however, which has a much
slower runoff rate than the average summer thunderstorm. The
total precipitation in this basin is slightly over 15-1/4 " per
year (38.7 cm). About 1/3 of this, on the average, is in the
form of snowfall.

As is true of most of the area, pre-
cipitation in the basin is normally greatest from May through
August and comes in two forms: 1) the slow, four day "upslope”
storm condition, which can produce high precipitation, but over
longer periods of time and 2) the intense thunderstorm, of short
duration but of sometimes very high intensity, Of these storm
types, the high intensity, short duration thunderstorm will
produce the greatest runoff in a small basin and is the storm for
which City of Colorado Springs drainage structures have been
designed for over 15 years. (The so called Type IIA storm now
used as a local criterion is called a "six hour storm” but its
actual duration is practically identical to the old one hour
duration thunderstorm which was the criteria up to 1972.)

This basin is sufficiently small that
all storms other than the intense thunderstorm can be discarded

for design purposes. The location of the basin is at the face
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of the Front Range, but none of the basin is truly a part of

that range. The mountainous area does not often receive the very
intense thunderstorm considered in the design criteria. 1In
addition, the infiltration of water in the broken granites is
high so that more water is stored and less allowed to runoff.

At least locally, damage in basins which head in the mountains

is not so much a function of vast amounts of flood water as it is
a function of building structures too close to and éven in the
streambed.

The subject basin is a considerable
distance from the "major storm line” which the record indicates
exists about 10 miles east of the mountain front. Heavy,
although, smaller storms have centered about 2-3 miles east of
the mountain front, one in 1965, one in 1967 and most recently,
in July 1978. Although not as large as the storms which tend
to center further east, the subject basin could easily receive
a storm almost as large as that anticipated by city criteria.

The basin is also not typical of the mountain areas and would
produce a greater runoff (and peak flow) than the average mountain
headed basin.

Several storm patterns were examined
over this basin. It was determined that the worst storm type for
the developed area would be one which was centered over the park
at about point 5A on the attached map. Flood peak was checked for

this location and for one at the basin head and one centered
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on the developed area. Although the duration and intensity of
the storm is regulated by specifying the so called Type IIA
storm, two other intensities and durations were checked to
determine if this had any major effect on the location of the
strom center. It was found that it did not have any appreciable
effect.

It is not known for what storm intensity
and duration the major culverts and drainage channels were
designed. In fact, it is not even known whether these drainage
appurtenances were designed. Analysis of the area, using a
"Type IIA" storm centered at about point 5a, shows that, in fact,
most of the channels and drainage structures within the basin
are sufficiently large to take even the 100 year runoff flow.

A few notable exceptions were also found.

A typical runoff hydrograph was computed
for the outfall point of the basin, assuming unobstructed flow
through the basin. This shows graphically, the amounts of runoff
which could be expected at any given time during a 100 year
frequency storm at this point. It should be noted Ehat the
hydrograph must be modified considerably from its theoretical
shape to fit the criterion of a "Type IIA" storm.

No measured runoff data exists for this
basin. A small weir structure was found in the ditch north of

Pikes Peak Avenue. However, neither the ownership nor the builder
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of the weir could be determined. If records exist of measured
flow at this point, they could not be located.

The major basin is sufficiently small
and with s;ch a straight-forward drainage pattern, that it was
not divided into major basins. It was divided into 30 minor
basins for purposes of computation. An outfall point was assigned
to each and the peak flow computed at that point. Some additional
points were placed along natural channels and greenbel
flows peak from each subbasin were added taking stream flow time
into consideration until the maximum peak flow in the major green
belt was determined. This was accomplished usingvboth the
routing method and the city method. It was found that with a

few exceptions, major flooding is not a problem within the basin

at this time,
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